In a five-year period 110 patients were admitted to the intensive therapy unit (ITU) as a result of 'a complication related to anaesthesia '. The nature of the complication and its outcome are analysed. The most common reasons for admission were cardiopulmonary arrest (32), failure to reverse after muscle relaxants (25), airway problems, and various drug reactions. Twelve deaths occurred in the 110 cases studied.
anaesthetised in dental surgeries could not be obtained. There were 1,929 admissions to the ITU of which 110 cases met the criteria for inclusion in the study (5.7070 of ITU admissions). One hundred and two cases were patients at the base hospital and eight transferred from other hospitals or surgeries.
TYPE OF COMPLICATION The incidence of each type is shown in Table  1 . The one major cause of admission is used for the classification. 1. CENTRAL NERVOUS SYSTEM Two patients suffered cerebrovascular accidents during the operation and are included here because they remained unconscious afterwards even though the anaesthesia was uneventful. Both were elderly, with known cerebrovascular disease. One underwent a carotid endarterectomy and suffered a left hemiparesis. The other had unrelated surgery and ultimately died without regaining consciousness. 2. CARDIOVASCULAR (a) A rrhythm ias. Three patients had persistent cardiac arrhythmias requiring monitoring and treatment. Table 2 . The leading factor was hypoxia, with 15 cases from a variety of causes including bronchospasm, failed intubation, recurarization and narcotic overdose, one case of ventilator disconnection and one of hypoxic cardiac arrest during status epilepticus, precipitated by withholding anticonvulsants in the preoperative period. The next largest group was a group of five where no cause could be identified. Hypovolaemia and cardiac causes were responsible for four cases and there was a miscellaneous group of four cases where cardiopulmonary arrest was the result of pharmacological effects on the heart. Ventricular fibrillation followed possible accidental intravenous injection of adrenaline during local anaesthetic infiltration in gynaecological surgery, and the combined use of cocaine and adrenaline applied topically to the nose when used in combination with halothane during nasal surgery. Severe bradycardia occurred in a child following the use of halothane without atropine. The last cause of cardiac arrest was when acrylic bone cement was implanted during total hip replacement.
Of the 32 arrests, 10 patients who were originally resuscitated died before leaving ITU, usually of a further cardiopulmonary arrest. Five other patients were found at subsequent follow-up to have residual deficits varying from delayed milestones in children to obvious psychiatric disturbance in adults. The remaining 17 patients, as far as could be determined, recovered uneventfully. Eighteen of the patients with cardiopulmonary arrest were treated with prolonged mechanical ventilation either of necessity or electively as part of 'cerebral resuscitation'.
(c) Heart Failure. One case of pulmonary oedema following a hypotensive anaesthetic technique using trimetaphan occurred during recovery as a result of excessive intraoperative fluid replacement.
(d) Hypotension. Seven cases of hypotension following operation required monitoring and some needed pharmacological support with inotropic agents.
RESPIRA nON (a) Aspiration. There were four cases of suspected aspiration of gastric contents although only two developed complications consistent with a significant episode. Both occurred following induction in the presence of bowel obstruction. Only one case required ventilation and there were no deaths. No obstetric patients were admitted with aspiration.
(b) Bronchospasm. This was the major cause of admission in one patient and was associated with removal of a carcinoid tumour of the lung. Bronchospasm occurred in other patients and is noted in the appropriate subgroups.
(c) Infection. Six patients required treatment for postoperative chest infection which may have been related to the anaesthesia. Three had a past history of chest disease, and the other three developed sputum retention, atelectasis and hypoxia. Four out of the six required ventilation, some for several weeks. The surgery was upper abdominal and thoracic in two.
(d) Obstruction. In 11 patients the airway became obstructed postoperatively. In eight it followed laryngoscopy, intubation or bronchoscopy, four in children and four in adults. Three others developed unexpected airway obstruction following airway related surgery. This group does not include elective admissions for postoperative airway management. DRUGS (a) Allergy. Table 3 summarises the six cases of allergic reactions to intravenous anaesthetic drugs. Gallamine and suxamethonium were proven by skin testing. D-tubocurarine and althesin were suspected but not proven. following the use of non-depolarising muscle relaxants was the second most common complication with 25 cases. Nineteen of these followed the use of pancuronium, three alcuronium and three d-tubocurarine.
In four of these cases a single dose of neostigmine 2.5 mg and atropine 1.2 mg was given. The remainder received larger doses, which in all cases were inadequate to achieve reversal. Nineteen of the 25 patients were extubated at the end of surgery only to require reintubation for inadequate ventilation shortly afterwards.
Examination of renal function, serum electrolytes and acid/base status showed the possible cause of failure to reverse in 12 cases was impaired renal function. Any major acid/base changes occurred in the presence of renal impairment. One case was due to the use of magnesium sulphate for the treatment of toxaemia of pregnancy. In the remaining 12 patients no cause was identified.
The majority required ventilation for less than 12 hours although some for more than 24 hours before they were sufficiently reversed to be successfully extubated.
(c) Suxamethonium apnoea. Nine patients developed prolonged apnoea following suxamethonium. In seven out of the nine the pseudocholinesterase was measured and iri six of these was found to be low (Table 4 ). (b) Total spinal anaesthetic. One total spinal anaesthetic occurred in this fiveyear period with 1,268 obstetric epidurals performed, giving an incidence of less than 0.1070. The epidural catheter penetrated the dura.
SEX AND AGE
There were 61 males and 49 females. The age distribution of patients showed a peak in the 50 to 69 year age range ( Figure 2 ).
ACUTE OR ELECTIVE SURGERY
In 87 patients the surgery was elective and in 23 acute. TYPES OF SURGERY The highest frequency of complications was in general surgery, followed by thoracovascular and urological surgery (Figure 3 ). If the number of complications is examined in terms of the total number of anaesthetics performed in each surgery group, thoracovascular has the highest incidence followed by X-ray procedures, obstetric, and urological surgery (Figure 4 ). As no accurate figures for dental anaesthesia performed in the area could be obtained, no estimate of the incidence of complications could be made. TIME IN ITU Sixty-four per cent of cases were in the ITU for less than 24 hours, but some stayed for a number of weeks ( Figure 5 ). DEATHS There were 12 deaths, one from the cerebrovascular accident group, one in the "failure to reverse" group, and the remainder in the cardiopulmonary arrest group. If their existing medical conditions are examined, it is found four were in chronic renal failure, four had malignancies, three had heart disease, and one had cerebral palsy. Therefore, in the group of patients reaching ITU there were no deaths among the relatively fit patients.
DISCUSSION
The admissions to ITU as described here represent those life-threatening complications which were severe or a continuing problem post operatively and thus are in the "serious morbidity" group. This paper does not pretend to show the actual number of some of the anaesthetic complications. Even where some of these have been temporarily life-threatening, their recovery may have been such that they could be managed elsewhere in the hospital.
At times it is difficult to determine accurately the relative contributions of the operative procedure or the anaesthesia to a particular complication. In cases where there is doubt, e.g. the cerebrovascular accidents, details have been given and readers can make their own judgments.
In general the type of case discussed comes within the spectrum of complications well described in anaesthetic literature. This study shows patients most at risk are males in the 50-69 age range. This almost certainly reflects the high incidence of degenerative medical conditions involving cardiovascular, respiratory and renal systems in these patients. The high incidence of complications in some surgical specialities also probably reflects the nature of surgery together with the associated medical problems of the patient.
Most of the patients in the series only required intensive care for a few hours, and once over the acute problem were able to be discharged to a ward, so although they constitute a significant percentage of the admissions they do not contribute as much to the overall workload of the ITV. The 60% incidence of patients requiring ventilation is a reflection of the arrangements within the hospital, with the ITV being the only place Anaesthesia and Intensive Care, Vol. VI/I, No. 4, November, 1980 offering ventilation and other cases being managed within a designated postoperative ward.
Comparison with other published reports of the various complications is difficult as selection criteria differ. However, from this group of patients several observations can be made: 1. Cardiac arrest was the most frequent complication, but as it was due to a wide range of different causes no conclusions can be drawn other than the need for awareness of the problem and the continuous monitoring of the pulse and/or electrocardiograph during all anaesthetics. 2. Failure to reverse after non-depolarising relaxants is a still too frequent complication. This is largely avoidable by limiting dose. 3. Postoperative care is very important particularly the first four hours as this is when most cardiopulmonary arrests, problems with muscle relaxants, and obstructions following airway manipulation occurred. 4. Bronchospasm and allergic reactions are not infrequent problems and their management should be within the scope of every person giving an anaesthetic.
